Introduction {#S0001}
============

Ninety percent of skin cancers are localized within the head and neck region. In 10% of patients they comprise the eyelids, and are most common in the elderly patients \[[@CIT0001], [@CIT0002]\]. In the etiology of these neoplasms environmental and socioeconomic factors have been implied. The significant effect of exposure to ultraviolet radiation, ionizing irradiation, arsenic or immunosuppressive drugs has been stressed. Frequently conditions predisposing to skin cancer development include solar keratitis (senile keratitis), pigmented parchment skin, Gorlin-Goltz syndrome, Bowen disease, acanthocellular keratoma, or chronic skin ulcers. The most common malignant neoplasms of the eyelids and surrounding structures are: basal cell carcinoma (BCC) (80--90%), squamous cell carcinoma (4--10%), adnexal cancer -- mainly sebaceous (5%) and malignant melanoma (1%) \[[@CIT0003]--[@CIT0007]\]. Suggested classification systems of malignant skin tumors include both clinical and macroscopic features. Currently, the WHO classification of 2006 is recommended \[[@CIT0008]\].

Basal cell carcinoma usually involves the lower eyelid and medial canthus, presenting many histological types including superficial, infiltrating, nodular, and with adnexal differentiation. It usually manifests as a single lesion, often with ulceration, or central scarring and peripheral keratosis. It may show deep infiltration. Tumors spreading outside their macroscopic borders, with a high rate of growth, are connected with a higher incidence of relapses, and incomplete surgical removal. Involvement of the eye socket and intracranial penetration of BCC are associated with poor prognosis \[[@CIT0002], [@CIT0003], [@CIT0004], [@CIT0009]\].

On average, 1 in every 10 BCCs relapses \[[@CIT0010]\]. The main reason for relapse is incomplete surgical excision. Basal cell carcinoma cells present in the so-called positive margins are usually only demonstrated in the microscopic evaluation of the removed tumor. The most invasive histological types of BCC are connected with the highest risk of relapse. In 26.5% of patients with an infiltrating type, BCC recurrence is observed, while in the nodular type it is seen in only 6.4% of patients and in the superficial type in 3.6% of cases. The anatomical location of the tumor often makes complete excision difficult, in particular in lesions situated on the eyelids and in the canthus. Recurrent lesions appear within the first 3 years after primary operation, on average, and 20% of relapses are diagnosed 6--10 years after excision of the original lesion. In these patients second relapse is observed in 40% of cases \[[@CIT0011]\].

The treatment of recurrent BCCs of the eyelids and surrounding structures, especially infiltrating and involving the lower lid and medial canthus, is usually much more problematic than the treatment of the primary lesions. The evaluation of the risk of relapse based on the clinicopathological features is of limited value. The role of immunoexpression of epithelial growth factor (EGFR) and proliferation index Ki-67 in establishing proper prognosis and choice of further therapy has been stressed \[[@CIT0002], [@CIT0003], [@CIT0012]--[@CIT0014]\].

Aim {#S0002}
===

Clinical and pathological analysis of recurrent BCCs of the eyelids and surrounding structures.

Material and methods {#S0003}
====================

In 2000--2012 we operated on 173 patients with primary BCC of the eyelids and surrounding structures. In 19 patients from this group (11 females, 8 males) aged 54--79 years, the recurrent neoplastic process was noted after complete surgical excision. In all cases, surgical treatment consisted of excision of the lesion with a margin of macroscopically normal skin and reconstruction during the same procedure. The lesions were verified pathologically according to the WHO classification of 2006.

Tissue samples obtained during surgery were fixed in 10% neutral formalin solution and, after marking the incision lines with ink, underwent routine histological examination. At the same time in each case of BCC standard ABC technique was used for immunohistochemical determination of Ki-67 antigen expression, using antibodies against MIB-1 from DAKO. Microscopic analysis was performed using the optic microscope Olympus BX41 combined with a computer image analyzer. The proliferation index Ki-67 was assessed by counting stained cellular nuclei of BCC cells per 1000 visible neoplastic cells.

The site and clinical stage of recurrent lesions, as well as age and general condition of patients determined the choice of the reconstructive method. To cover the postoperative defect, various methods were used: flaps from cheeks (BCC of the lower lid), flaps from the forehead and free skin graft (BCC of the medial canthus) ([Figure 1 A](#F0001){ref-type="fig"}--[C](#F0001){ref-type="fig"}). The patients were followed up to monitor oncological, functional and esthetic results of treatment for the next few years, with visits every 6 months.

![**A** -- Primary focus of BCC within medial canthus. **B** -- Recurrence of the tumor after 3 years from excision. **C** -- Status after recurrent tumor excision and reconstruction with the use of the glabellar flap](PDIA-33-24289-g001){#F0001}

Results {#S0004}
=======

In 7 patients, a recurrent lesion was detected within the lower eyelid. The presence of relapses involving the eye canthi was noted in 12 cases: in 2 patients of the lateral canthus, and in 10 patients of the medial canthus. In the analyzed group there were 8 women and 11 men. The majority (18 patients) were in their 7--8^th^ decade of life.

Primary BCCs showed various microscopic pictures: nodular (8 patients), adnexal with trichilemmal differentiation (5), mixed nodular-infiltrating (2), infiltrating (2) and superficial (2).

In 15 cases the histological type of recurrent BCC did not differ from the original lesion ([Table 1](#T0001){ref-type="table"}).

###### 

Characteristics of patients re-operated for recurrent BCCs of the eyelids

  Gender   Age \[years\]   Topographic location   Histopathology of primary lesion        Histopathology of secondary lesion   IP of primary lesion \[%\]   IP of secondary lesion \[%\]   Time span to confirmed recurrence \[months\]   Postoperative period free from recurrences \[years\]
  -------- --------------- ---------------------- --------------------------------------- ------------------------------------ ---------------------------- ------------------------------ ---------------------------------------------- ------------------------------------------------------
  M        78              Medial canthus RE      BCC with trichilemmal differentiation   8                                    26                           16                             2                                              
  F        70              Le RE                  8                                       11                                   8                            1                                                                             
  M        71              Medial canthus LE      5                                       15                                   13                           3                                                                             
  F        74              Le LE                  6                                       13                                   9                            2                                                                             
  M        73              Medial canthus LE      10                                      29                                   18                           3                                                                             
  F        61              Le LE                  BCC -- nodular type                     7                                    14                           7                              3                                              
  F        54              Lateral canthus RE     20                                      13                                   8                            1                                                                             
  F        65              Medial canthus RE      10                                      18                                   18                           1                                                                             
  F        60              Medial canthus LE      12                                      21                                   16                           2                                                                             
  M        70              Medial canthus RE      9                                       15                                   14                           3                                                                             
  M        69              Medial canthus LE      14                                      28                                   20                           3                                                                             
  F        79              Medial canthus LE      BCC -- nodular-infiltrating type        18                                   25                           30                             2                                              
  F        74              Medial canthus RE      15                                      27                                   15                           3                                                                             
  F        73              Lateral canthus LE     BCC -- infiltrating type                1                                    12                           23                             9                                              
  M        70              Le RE                  5                                       20                                   18                           5                                                                             
  F        73              Medial canthus LE      BCC -- superficial type                 BCC -- nodular type                  6                            39                             21                                             3
  F        68              Le LE                  10                                      48                                   15                           3                                                                             
  M        72              Le LE                  BCC -- nodular type                     BCC -- infiltrating type             7                            17                             5.5                                            4
  M        75              Le RE                  10                                      24                                   7                            4                                                                             

IP -- proliferation index, M -- male, F -- female, Le -- lower eyelid, RE -- right eye, LE -- left eye.

In recurrent BCCs the most common was the nodular type (6 patients) and adnexal with trichilemmal differentiation (5 patients), also nodular-infiltrating (2 cases) and infiltrating (2 cases).

In 2 patients, a change of the BCC type from nodular to infiltrative was noted, and in 2 cases from the superficial to nodular type.

Proliferation index Ki-67 values were within the 1--20% range for primary BCCs, and 11--48% range for recurrences ([Table 1](#T0001){ref-type="table"}). They were usually higher in recurrent BCCs (18 cases) than in primary lesions. Only in 1 woman aged 54 years with nodular BCC of the lateral eye canthus, Ki-67 index in the primary tumor was higher (20%) than in the recurrent lesion (13%). Detailed analysis is shown in [Table 1](#T0001){ref-type="table"}.

Discussion {#S0005}
==========

Basal cell carcinoma, as the most common cancer of the eyelids and surrounding structures, even after radical resection is connected with a 2--5% risk of recurrence, which increases to 32--38% if excision was not complete \[[@CIT0015], [@CIT0016]\].

The histopathological structure of BCC, especially in intensely infiltrating forms, makes oncological purity difficult to achieve. It is demonstrated by a high number of relapses, occurring in 50% of lesions excised completely, according to some authors \[[@CIT0017]\]. The microscopic picture of a recurrent lesion is less clear for a pathologist, due to severe proliferation of the connective tissue during scar formation, which impairs accurate evaluation of the extent of BCC infiltration \[[@CIT0017], [@CIT0018]\].

The morphology of relapsed lesions in the study group, which comprised 11% of completely excised primary cancers of the eyelids and surrounding tissues in our centre, was consistent with BCC.

According to other authors, eyelids and surrounding tissues are especially prone to recurrences \[[@CIT0009]\], which has been confirmed by their location in the present group of patients. It involves especially the lower lid and medial canthus, where we observed lesions in 17 patients (89.47%).

In our opinion, precise prognosis of the time of potential relapses is not possible, which has been confirmed by other authors. In patients from our study group, recurrence appeared within 8 to 30 months from the primary operation. Similarly to other authors, we observed that women, who prevailed on our group (58%), consult a doctor sooner, suspecting a relapse. Elderly patients delay their visits, and their evaluation of their clinical condition is often not objective \[[@CIT0017]\].

In complete resections clinical verification of potential relapses is decisive, while in the case of incomplete resection the following factors are important: location, size and histological type of tumor, but also general factors such as the immune status of the patient. The area of the nose, eye lids -- in particular the lower lid and medial canthus, nasolabial folds, ears, chin and mandible are connected with a higher risk of relapses in more aggressive microscopic forms of BCC. Similarly, less invasive forms, if incompletely excised, may require reoperation due to specific location \[[@CIT0019]\]. Many authors report a relatively low (10%) percentage of relapses after incomplete resection of less aggressive BCCs and about 20% in more invasive forms \[[@CIT0018], [@CIT0020]\].

Residual cancer cells tend to regress spontaneously, and in the postoperative period are usually eliminated by reparative and inflammatory processes. This explains a low risk of relapse. Some authors claim that spontaneous regression is possible only in a small number of BCC cells, and deny the effect of the above mentioned processes. Larger tumors and presence of skin adnexa in the operated area makes complete resection more problematic, which translates into a higher risk of relapse, more frequent in the head than in the limbs and trunk \[[@CIT0017], [@CIT0021]\]. The tendency to spread along peripheral nerves, observed in some BCCs, also poses a significant risk.

Data presented by other authors differ as to the occurrence of recurrent lesions for some types of BCC: according to Saxton, in infiltrative -- 26%, in nodular -- 6.4%, in superficial -- 3.6%, and according to Zagrodnik, in infiltrative -- 27.7%, in nodular -- 8.2%, in superficial -- 26.1% \[[@CIT0022], [@CIT0023]\]. In our group of patients we observed relapses of some types of BCCs presenting identical morphology as primary tumors.

The recurrence tends to be more aggressive, sometimes with transformation into a different histomorphological form \[[@CIT0003], [@CIT0017]\]. The results of our studies indicate that in 4 patients relapses had more aggressive morphological picture than primary BCCs, as in 2 cases the original lesion transformed from the superficial into nodular type (10.53%), and in 2 cases from nodular into infiltrating.

Cellular kinetics of the neoplasm directly changes the clinical course of the process. Determination of proliferation activity is a good indicator of the invasiveness of the neoplasm, which provides important prognostic information. Also, it is often important for the qualification of the patient to adjuvant surgical treatment, as high proliferation index reflects sensitivity of cancer cells to radio- and chemotherapy. The antigen Ki-67 determined by us during microscopic analysis, is connected with cellular proliferation. Its presence has been demonstrated in all phases of the cellular cycle (G1, S, G2 and M) in dividing cells, except for G0 phase. In the majority of publications, a strong correlation between the immunoreactivity of Ki-67 and microscopic malignancy of the neoplasm has been demonstrated. Taking into account, apart from a high prognostic value of Ki-67 expression, that the procedure is simple and repeatable, this method should be recommended for objective evaluation of proliferative activity of malignant neoplasms in various organs in everyday diagnostic practice \[[@CIT0024]\]. The values of Ki-67 index obtained in our study showed that usually the value was higher in the relapsed BCCs, than in the primary lesion. Only in 1 case it was a reverse correlation. We did not prove, however, any correlation between microscopic BCC picture and time to relapse, and Ki-67 value. The utility of this parameter in the clinical practice, as a real prognostic marker, is not clear. Our study group, however, did not comprise a high number of patients, and it may have influenced the results of our observation.

It should be stressed that although BCC is characterized by a strong local malignancy, it may also metastasize, but the likelihood of this is quite low. In patients with this type of skin cancer, the risk of metastases is positively correlated with the size of lesion and depth of infiltration. The microscopic type of tumor is, however, not so important. The risk of metastases increases if the resection was combined with radiotherapy. In BCCs larger than 3 cm, the risk of metastasis is about 1--2%, while in tumors over 5 cm in diameter it reaches 20--25%. In general, BCCs that appeared in humans younger than 35 years are connected with worse prognosis \[[@CIT0011]\]. In our patients there were no relapses in this age group. Recurrences developed in the majority of cases in elderly patients with tumors less than 3 cm in diameter. It is possible that the proliferation index Ki-67 in large BCCs would become a sensitive prognostic tool. In our opinion, the standard algorithm of postoperative pathological examination should include evaluation of the proliferation index Ki-67. In skin cancers it should be at least recommended, as final conclusions can only be drawn on the basis of the analysis of a large series of patients.
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